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Mr. Talbot on lhe Nature ~f I, ight. 11 '3 

tuated at the other end of the axis, which it was im. 
possible to show in the figure. 

(eeeeee) .  Traversing magnetic needles: two, e'e', revolve 
in a horizontal plane, the five former in a vertical 
plane. 

( f ) .  A pendulum, consisting of a magnetic bar suspended by 
one end, which oscillates as already described. 

(ggg). A mahogany stand or base for supporting the appa- 
ratus. 

I have some other magneto-electrical facts not generally 
known, which at a future period I will put on paper, and 
submit them to your notice ; and should you consider them 
worthy of attention, probably you will favour them with a 
place in the Magazine. 

I remain, my dear Sir, yours &c. 
5 Charing Cross, 10tb June 1835. FRANCIS WATKIN8. 

X I I I .  On the Nature of  Light. B 9 H. F. TALBOT, ESq., F.R.S.* 

1. A N attentive consideration of the modern discoveries 
in optics leads to certain views concerning the na- 

ture of light, very different from those that are commonly en- 
tertained of it by persons who have not reflected on the sub- 
ject. 

I f  we admit the truth of the undulatory hypothesis, it fol- 
lows as a necessary consequence that light (or rather the 
~etherial medium whose vibrations constitute light,)is present 
everywhere, and at all times, ready to transmit in any direc- 
tion, and to any distance, whatever vibration may be excited 
among its molecules. I t  is therefore as truly and actually 
present with us during the darkest night, as it is in the day- 
time, or even in the sunshine. This is a difficulty, and a kind 
of paradox, from which the doctrine of emission is free. 

As, however, many other things have been found to be true 
which are exceedingly contrary to the first impressions of our 
senses, (for instance, the earth's motion,) there is no reason for 
rejecting this hypothesis c~ priori, if it explains other facts in 
a satisfactory manner. 

I t  is remarkable that intense light is sometimes produced 
under circumstances where there does not appear to exist any 
adequate cause tbr its production. Every one knows the ef- 
fect of placing a bit of lime in the oxyhydrogen flame; but, 
I believe, no satisfactory explanation has been given of it. It  
has been attributed to the formation and subsequent eombus- 

* Comrmmicated bv the Author. 
Third Series. Vol. 7. No. 38. ~/ug. 1835. Q 
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11 ¢ Mr. Talbot on the Nature of Light. 

tion of the metal calcium, an idea which in the first place 
seems contradictory in itsel~ and at any rate is destitute of 
proof. The great heat gradually dissipates the lime, and 
this circumstance is liable to be mistaken for a necessary 
consequence of the experiment instead of being an accidental 
accompaniment of it, which ought to be avoided if we wish 
to obtain an insight into the cause of the phenomenon. 
In  order to do so, we must try the experiment at a lower tem- 
perature, at which lime is perfectly fixed. The first experi- 
ments of this kind that I know of were published by Mr. Ca- 
meron of Glasgo% and Sir David Brewster in 18'20 (vide 
Edinb. Phil. Journ., vol. iii. p. 3¢3). 

The best method of nroceedin~, is the followin,r" 
Dip a piece of white paper in a solution of muriate of hme, 

and. then. wipe off the superfluous, liquid, leaving the. paper, a 
httle moist. Cut a strip of it, and hold the extremity m the 
flame of a spirit-lamp. After a minute or two the carbona- 
ceous matter of the paper will be dissipated, and the lime will 
alone remain, in the form of a perfectly white minutely divided 
network. This will soon become very vividly ignited and 
emit a bluish-white light. Practice is requisite in this expe- 
riment to obtain the most successful result. When the in- 
candescence has become brilliant, it remains so for any length 
of time unaltered and without diminution as long as the lamp 
is supplied with alcohol. 

Now, the chief thing that merits observation is, that the 
original weight of the lime is only a small fraction of a grain, 
and that no diminution of it is perceived at the end of the ex- 
periment. It is surely unnecessary to advance any further 
argument to prove that the light is not really emitted by the 
lime in the manner in which a candle emits light, by the com- 
bustion of its particles, but that it acts in some wholly different 
manner. In short, we see that the mere presence of the lime, 
in a heated state, is the cause of the light. 

In order to know to what degree the luminosity of a flame 
might be increased by the presence of lime, I made the fol- 
lowing experiment : - - A  flame of alcohol was gradually dimi- 
nished as much as possible, by reducing the wick to a single 
thread, and by other contrivances. 

In this state, when the minimum of combustion was attained, 
the flame was reduced nearly to the size of a pea, and it gave 
a very faint blue light. When placed in a dark room, the 
flame itself was visible, but nothing could be seen by its light, 
iaot even any part of the lamp itself. A particle of lime (re- 
served from a former experiment)was then placed in the flame. 
The lime immediately became incandescent, and light enough 
was emitted by it to tell the hour on a watch at the distance 
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Mr. Talbot on the Nqture of  Light. 115 

of  several yards. In this experiment I have no means of 
judging in what proportion the light was augmented, but con- 
sidering the facts above stated, it could no-t have been less 
than several hundred times*. 

I do not know whether the explanation which I am about 
to offer of this ph~enom~non has ever been suggested, at any 
rate I do not remember to have met with it, and therefore 
I will mention it here briefly. All vibrating bodies communi- 
cate their own motion to the elastic medium in which they vi- 
brate. This is a purely mechanical effect. W e  see an ex- 
ample of it in the atmosphere, which is set in motion by any 
vibrating bodv. It is by no means necessary that there should 
be any afflnity between the air and the sonorous body, but 
only that the latter should move with a certain degree of ra- 
pidity and regularity. Now, suppose the velocity of vibration 
increased to an immense degree: and there is no difficulty in 
conceiving that the moving body may then become capable of 
communicating its vibrations to the surrounding ~ether: in 
which case it will cause the formation of waves of  light, or, in 
other words, it will become a luminous object. Indeed, it is 
difficult to deny the theoretical Tossibilit9 of such an occur- 
rence, without at the same time refusing to the 0ether the or- 
dinary qualities of an elastic medium, and thereby abandoning 
all analogy between light and sound. But whether such a 
production of light be Tractically possible depends on whether 
the particles of ordinary matter are capable of executing vi- 
brations with a rapidity at all comparable to those of light. 
Mechanical means are evidently too rude for the production 
of such an effect; but heat, considered as a disturbing cause 
of molecular equilibrium, seems to be an agent of adequate 
power and energy*. 

I aria of opinion, therefore, that the emission of intense light 
by a particle of lime in this experiment, without the loss of 
any portion of its own substance, arises fi-om the cause above 
rel~rred to, namely, that tile heat throws the molecules of 
lime into a state of such rapid vibration that they become 
capable of influencing the surrounding ~etherial medium, and 
producing in it the undulations of light. 

§ 2. According to the above explanation, the heat of the 
alcohol flame is only necessary in order to cause vibrations of 
the molecules of the lime. If, therefore, any substance could 
be found that would vibrate when cold, it might be capable 
of emitting light spontaneously. This appears to me a 
plausible explanation of what is commonly termed phospho- 
rescence. Solar phosphori are those which, having been ex- 

[t See our "Scientifw Intelligence and Miscellaneous drticles" in the 
present Number.wEDxT.] 
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116 ~Nfr. Talbot on t//e Nafure o f  LigM. 

vosetI to. the sun's rays, continue to give light when removed 
into a dark apartment. Some important observations con- 
cernfng them., have been. lately published by Osann*. He 
found that no augmentation of their light took place in oxy- 
gen gas, nor any diminution of it in hydrogen gas ; so that 
no combustion existed, nor was there any sign of it. But is 
~here any difficulty in supposing that the molecules of a sub- 
st~ance, after having been caused to vibrate powerfully by the 
sunrs rays, may afterwards continue to move spontaneously 
for ~r certain time when left to themselves ? If  any doubt 
should exist as' to the possibility of the thing, I think it will 
be removed by the experiment which I am about to mention. 
A sheet of  paper was moistened with a solution of nitrate of 
silver, a substance which, it is well known, is capable of being 
blackened by the influence of solar light. Half  of the paper 
was covered, and half exposed to sunshine ; but owing to its 
being tt dull day in the winter season, no effect was produced. 
After several minutes the paper was removed, and being ex- 
amined, showed hardly any perceptible difference between the 
part that had beelr covered and that which had been exposed 
ta the sun. It was then removed to another room, where the 
sun does not shine in: the winter season, and accidentally left 
on a table exposed to the daylight. Some hours afterwards 
I was surprised to find that'the paper had become partially 
darkened~ and that the dark part was that which had been 
previously but ineffectually exposed to the sunshine, while 
the other part still retained much of its original whiteness. 
This anomalous fact, of which I could find no explanation 
at the time, appears to me now to be closely connected with 
what I have advanced" as a probable cause of phosphorescence. 

In the first place, white paper is known to be a weak solar 
phosphorus, and even were it not so, we have here an indu- 
bitable proof, that in consequence of its exposure to the solar 
rays a spontaneous action of  some sort or other' commenced, 
and continued for some hours. Putting the facts together, I 
See no great improbability in supposing that the spontaneous 
a.etiorr which- is sufficient in one case partially to decompose 
nitrate of silver, may be sufficient in another case to act upon 
light so as to produce what we call phosphorescence. If  this 
idea is admkted, the cause of the ultimate cessation of  phos- 
phorescence may be, that the vibrating particles at length ar- 
range themselves in positions of stability; from which, how- 
ever, they may be again deranged by a new impulse, as, for 
instance, by an electric shock. Mr. Pearsall has, in fact, dis- 
covered that extinct phosphorescence is powerfully revived by 
~lectricdischarges. Moreove~3 it has been fom~d by experi- 

• Poggendo~% .4nnals, New Series, vol. i~i. p. 405. 
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Mr.  Talbot on the Nature o f  Light. 117 

ment that only the violet rays are effective in producing phos- 
phorescence. This is eonfirrned by the recent experiments 
of Osann. The  violet rays also eause the discolouration of 
the nitrate of'silver, the rest of the spectrum being nearly in- 
effective. This analogy is much in favour of my argument. 

§ 3. I come now to consider what probable conclusions 
can be drawn respecting the nature of light from the nu- 
merous absorptions which it exhibits in passing through ni- 
trous gas, and the other coloured gases. For the discovery 
of this most remarkable phmnomenon it is well known that 
science is indebted to Sir David Brewster. The absorptions 
or dark lines in the spectrum produeed by iodine vapour, are 
described by Professor Miller**, as being about a hundred in 
number, and equidistant. I have, however, found by careful 
observations that they are not equidistant, but that they be- 
come gradually more crowded towards the blue end of the 
spectrum. Baron yon Wrede t has obserxed the same fact, 
and established it bv actual measurement. 

This approximation of the lines takes place gradually, and 
seems a consequence of some simple general law. There is 
also a space at each extremity of the spectrum in which no 
lines are visible. Now, in the former part of this paper I have 
advanced the hypothesis that the vibrations of light and those 
of material molecules are capabIe of mutually influencing each 
other. It remains to be seen, whether the same hypothesis 
does. not afford a clue to the explanation of this apparently 
complex ph~enomenon of absorption. 

It is known that certain gases combine rapidly when ex- 
posed to sunshine, which do not unite in the dark : no doubt 
because the light causes the molecules to vibrate, so as to 
come within the sphere of each other's attraction. 

I conclude from this, and many other facts of the same 
kind, that light when traversing a transparent medium is able 
to excite motion among its particles. This being admitted, 
let us suppose iodine vapour so constituted that its molecules 
are disposed to vibrate with a rapidity not altogether dissi- 
milar to that of light. Now, if the differently coloured rays 
differ also (as is probable) in rapidity of vibration, some of 
them will vibrate in accordance, and others in discordance, with 
the vibrations of the iodine gas. And these accordances and 
discordances will succeed each other in regular order, from 
the red end of the spectrum to the violet end; each discord- 
ance being marked by a dark line or deficiency in the spectrum, 
because the corresponding ray is not able to vibrate through 
the medium, but is arrested by it and absorbed. I communi- 

Load. and Edinb. Phil. Mag., vol. ii. p. 381. 
Poggendo~f's Annals, vol. iii. p. 3,53. 
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118 8uggertions respecting the ensuing Meeling 

cated this hypothesis two or three years ago to Sir John Her-  
schel, as affording a t  least a partialexplanation of  the phmno- 
meson, and moreover deducing it from a very simple cause. 

Baron yon Wrede has lately published some speculations 
upon the same subject, which at first sight seemed to me co- 
incident, with my own. But .his hypothesis., is different from 
mine. He  supposes the partmles of iodine vapour to be mo- 
tionless, and that they act upon the light as minute reflective 
planes situated at small and equal distances from each other. 
According, therefore, to the usual laws of the interference of 
luminous waves, some are transmitted and others destroyeds 
according to the length of their undulations compared with 
the distance between the particles of vapour. 

XIV.  8nggestions respecting the ensuing Meeting of the Britisk 
dssociation for the Advancement of Science. B 9 A CORRE- 
SPONDENT. 

To the Editors of the Philosophical Magazine and Journal. 
GENTLEMEN, 

T H E  meeting of the British Association which was held 
last year in Edinburgh, will long be remembered with 

pleasure, for the warmth with which its objects were patron- 
ized, and for the friendly feelings and liberal hospitality so 
uniformly evinced to the members. 

We  are next month to visit our open-minded and kind- 
hearted neighbours the Irish; and I look forward with the 
most lively satisfaction to the occasion. Our institution has 
made some splendid acquisitions in the sister isle ; for some 
of the most worthy and talented of her sons have been among 
the first and most anxious to give it their sanction. W e  owe 
much to the character and abilities of these gentlemen; but 
still more to their zeal and energy, which have so nobly se- 
conded the exertions of the founders of the BritishAssociafion, 
and have thus given an impulse to the society, of which every 
one is happy in feeling and in acknowledging the influence. 

I trust, therefore, that the assemblage in Dubl in  will be 
ample; and that there will be a general disposition manifested 
among the more influential of our members to make every 
effort to attend it*. The invitation has been cordials and its 

* We add a note to inform our readers of the kind rand lPiUblic.spirited 
resolution of Sir John Tobin to devote the finest steam- e e "a the port o f  
Liverpool to the accommodation of such Fellows of the Royal Society, 
being also members of the Association, to whom it may be convenient to 
proceed from thence to Dublin on the 9th of August. The communication 
by which we are authorized to make known this most liberal invitation has 
just reached us, and will be found among the Correspondence, on the cover  
o f  the present iNumber.--EvIT. 
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